Changes in force-velocity and power output of upper and lower extremity musculature in young subjects following 20 days bed rest.
Ten healthy sedentary students were exposed to 20 days bed rest (BR) to study the effect of simulated weightlessness on force(F)-velocity(V) characteristics and power(P) output of upper and lower limb movements. F, V and P were measured using a special dynamometer applicable to single joint movements [elbow flexion(EF) and extension(EE), knee flexion(KF) and extension(KE), and hip flexion] or multi-joint movements (squatting). Physiological cross-sectional areas(PCSA) of KF and KE muscles were measured by a magnetic resonance imaging technique. After BR, attenuation in P were observed in lower limb movements (decreased by 19.8-43.6% for squatting, KF and KE), in upper limb movements on the other hand, the decreases in P were not significant (approximately -5% for EF and EE). Decrease in P in lower limb were more pronounced in heavier loaded conditions which were characterized by decreases in both F and V. For KF and KE, decreases in maximal static F (-18.9 to approximately -26.8%) were more pronounced than the decreases observed in the PCSA (approximately -7%), resulting in decreases in specific tension (-12.3 to approximately -22.1%). Neural excitation potentials to generate maximal muscle tension or P might also be influenced by weightlessness.